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DETAILED ACTION 

Response to amendment 

1 . This is the response to amendment for application 1 0/529945 filed on 05/06/2009 

2. Claims 1-37 are pending and have been fully considered. 

Claim Rejections - 35 USC §112 

3. The following is a quotation of the first paragraph of 35 U.S. C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

4. Claims 36 and 37 are rejected under 35 U.S.C. 112, first paragraph, as failing to 
comply with the written description requirement. The claim(s) contains subject matter 
which was not described in the specification in such a way as to reasonably convey to 
one skilled in the relevant art that the inventor(s), at the time the application was filed, 
had possession of the claimed invention. This is a New Matter rejection. The original 
disclosure does not seem to explicitly state that counter rotating intermeshing double 
extrusion screw must be orientated substantially horizontally. 

Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

6. Claims 1 , 4, 9, 1 1 , 1 3-1 9, 22, 23, 25, 26, 29-31 , 36, and 37 are rejected under 35 
U.S.C. 1 03(a) as being unpatentable over WOLFE (U.S. 5,1 51 ,1 59). 
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WOLFE teaches in lines 64 - 68 of column 2 and lines 1 -2 of column 3, a coal 
pyrolyzer that includes a retort chamber into which coal particles are fed. The coal 
pyrolyzer includes a retort chamber (housing) with a pair of interfolded screw 
conveyors (intermeshing double extrusion screws) ratably connected therein to 
convey coal there through at the selected rate. The screws rotate in opposite directions 
(counter rotating) with such rotation being intermittently reversed to prolong the 
residence time of the coal within the retort chamber. 

WOLFE does not seem to explicitly state that the intermeshing double extrusion 
screw have blades such that the thickness of a blade is at least half the distance 
between two neighboring blades. 

However, it would be a matter of design choice to have blades with thickness 
such that the thickness of a blade is at least half the distance between two neighboring 
blades since applicant has not disclosed that it solves any stated problem or is for any 
particular purpose and it appears that the invention would perform equally well with the 
thickness of a blade being less than the half the distance between two neighboring 
blades.. 

Alternatively, there is no reason to believe that the apparatus that WOLFE 
teaches do not have blades with thickenss such that the thickness of a blade is at least 
half the distance between two neighboring blades. 

WOLFE also does not seem to explicitly state that the two screws fit closely in 
the housing such that the material undergoing the treatment has to stay between the 
blades if the screws. 
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However, it would be a matter of design choice to have the screws fit closely in 
the housing such that the material undergoing the treatment has to stay between the 
blades of the screws since applicant has not disclosed that it solves any stated problem 
or is for any particular purpose and it appears that the invention would perform equally 
well with the thickness of a blade being less than the half the distance between two 
neighboring blades. 

Alternatively, there is no reason to believe that the apparatus that WOLFE 
teaches does not have two screws fit closely in the housing such that the material 
undergoing the treatment has to stay between the blades of the screws. 

Therefore, the invention as a whole would have been prima facie obvious to one 
of ordinary skill in the art at the time the invention was made. 

Regarding claim 4, WOLFE does not seem to explicitly state that the screw has a 
double blade over at least part of its length. 

However, WOLFE does teach in lines 66 - 68 of column 4 that each drive screw 
has a flight (blade) connected in spiraling relation. 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to use a double blade, since it has been held that mere duplication 
of the essential working parts of a device involves only routine skill in the art. St. Regis 
paper Co. v. Bemis Co., 193 USPQ 8. 

Therefore, the invention as a whole would have been prima facie obvious to one 
of ordinary skill in the art at the time the invention was made. 

Regarding claim 9, WOLFE teaches in lines 1 9 - 32 of column 5 that volatile 
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hydrocarbon gases that are release form pyrolyzing leaves to a condenser. 

Regarding claim 1 1 , WOLFE does not seem to explicitly state that the distance 
between the shaft of the screw and the housing is at least of the same order as the 
distance between two successive blades. 

However, it would be a matter of design choice to have the distance between the 
shaft of the screw and the housing is at least of the same order as the distance between 
two successive blades since applicant has not disclosed that it solves any stated 
problem or is for any particular purpose and it appears that the invention would perform 
equally well with the distance between the shaft of the screw and the housing is not at 
least of the same order as the distance between two successive blades. 

Alternatively, there is no reason to believe that the apparatus that WOLFE 
teaches does not have the distance between the shaft of the screw and the housing is 
at least of the same order as the distance between two successive blades. 

Therefore, the invention as a whole would have been prima facie obvious to one 
of ordinary skill in the art at the time the invention was made. 

Therefore, the invention as a whole would have been prima facie obvious to one 
of ordinary skill in the art at the time the invention was made. 

Regarding claim 13, WOLFE shows clearly in figure 4 that the screw extruders 
behind two walls. 

Regarding claims 14 and 29, WOLFE does not seem to explicitly state that the 
housing and/or the extrusion screw have been made from cast iron. 

However, it is well known in the art to use cast iron or more specifically, nodular 
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cast iron to create a pyrolyzing retort chamber. 

Therefore, it would have been a matter of design choice to use nodular cast iron 
to create the housing and the extrusion screw. 

The invention as a whole would have been prima facie obvious to one of ordinary 
skill in the art at the time the invention was made. 

Regarding claims 15, 30, and 31, WOLFE does not seem to explicitly state that 
the housing has a net length between 1 and 25 meters, between 8 and 15 meters and 
approximately 12 meters. 

However, WOLFE also does not teach that the housing may not have a net 
length between 1 and 25 meters, between 8 and 15 meters and approximately 12 
meters. 

The applicant does not provide a reason why the net length of the housing is 
important. 

Therefore, it would have been a matter of design choice to create the housing 
with a length between 1 and 25 meters, between 8 and 15 meters and approximately 12 
meters. 

The invention as a whole would have been prima facie obvious to one of ordinary 
skill in the art at the time the invention was made. 

Regarding claim 16, WOLFE teaches in lines 43 - 46 of column 2 that the 
apparatus taught is for continuously converting coal into motor usable liquid fuels and 
high grade metallurgical coke. In lines 45 - 48 of column 3, WOLFE teaches that char is 
produced after the volatile hydrocarbon gases and water vapor have been removed. 
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The char is used to create the coke. 

Regarding claim 1 7, WOLFE teaches in lines 36 - 45 of column 1 that the 
problem with conveying apparatus if that coal assumes a plastic consistency (reaction 
phase in which the material may become at least partially plastic) during the 
pyrolyzation stage (pyrolytical conditions) and clings to the conveyor or screw . The 
temperature in the retort chamber is taught in lines 2-4 of column 3 to be maintained at 
800 F or more (heating phase). The products are taught in lines 33 - 44 and are 
separated. The screws are taught in lines 67 - 68 of column 2 and lines 1 -2 of column 
3 to rotate intermittently reversed to prolong the residence time of the coal in the retort 
chamber (third phase in which one or more processed products are formed 
wherein the processed products are formed in the housing while the material and 
the products are transported by means of the counter rotating intermeshing 
double extrusion screw). 

Regarding claim 18, WOLFE teaches in lines 1 0 - 1 6 of column 3 that a lost 
motion clutch is connected to one of the screws to periodically bring the screw's spiral 
flights in contact to scrape away any coal residue adhering thereto (extrusion screw is 
self-cleaning during the transport of the material and the processed products). 

Regarding claim 19, the coal is inherently kneaded by the flight of the drive shaft 
(processed products are kneaded during transport). 

Regarding claim 22, WOLFE teaches in lines 6 - 8 of column 3 that the residence 
time of the coal in the coal pyrolyzer is approximately twenty minutes (transporting 
time of the material and the processed products in the housing is between 10 and 
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60 minutes. 

Regarding claim 23, WOLFE does not seem to explicitly teach the pressure at 
which the material land the processed products are treated under. 

It is assumed that the material and processed products are treated under 
atmospheric pressure which is approximately 1 .01325 bar (between 0.5 and 5 bar). 

Regarding claim 25, WOLFE teaches in lines 41 - 44 of column 3 that the 
condensable coal liquids (tar) are separated into volatile hydrocarbon motor fuels and 
motor fuel supplements. 

Regarding claim 26, WOLFE does not seem to explicitly teach that the material is 
biomass, tires, or waste and the treatment is making oil and gas. 

However, it is well known that biomass may be made into oil or gas with the 
addition of heat and other catalysts. 

One of ordinary skill in the art would, with a reasonable expectation of success, 
expect the same result if the biomass is placed in the retort chamber that WOLFE 
teaches. 

Therefore, the invention as a whole would have been prima facie obvious to one 
of ordinary skill in the art at the time the invention was made. 

Regarding claims 36, fig 2 in WOLFE seems to show that the screw extruders 
appear to be substantially horizontal to the ground. 

Alternatively, WOLFE does not seem to explicitly state the screw extruders 
cannot be substantially horizontal. It would be a matter of design choice to lay the 
apparatus that WOLFE teaches such that the screw extruders are substantially 
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horizontal to the ground. 

Therefore, the invention as a whole would have been prima facie obvious to one 
of ordinary skill in the art at the time the invention was made. 

Claim Rejections - 35 USC § 103 
7. Claims 20 and 32 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over WOLFE (U.S. 5,151,159) in view of COX (U.S. 3,471,369). 

The above discussion of WOLFE is incorporated herein by reference. 

WOLFE does not seem to explicitly state that velocity that the screw rotates per 
minute. 

However, COX teaches in lines 4 - 15 of column 2 a system for creating char 
from trash or coal. This includes, in lines 1 - 9 of column 3, a helicoid flight conveyor 
screw that introduces turbulence which provides turbulence which imparts several 
advantages as discussed in lines 12 - 23 of column 3. COX further teaches in lines 23 - 
28 of column 6 that the speed of the shafts of the conveyor can be controlled from a low 
of 1/2 revolution to a maximum revolution of 2 and a 1/2 revolution. 

It would be obvious to one of ordinary skill in the art to rotate the screw that 
WOLFE at the velocity of 1/2 revolution to a maximum revolution of 2 and a 1/2 
revolution that COX teaches. 

The motivation to do so can be found in lines 28 - 32 of column 6 of COX. COX 
teaches that the speed is controlled so that the char is not fully processed and not 
overbaked. 
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Therefore, the invention as a whole would have been prima facie obvious to one 
of ordinary skill in the art at the time of the invention. 

Claim Rejections - 35 USC § 103 

8. Claim 24 is rejected under 35 U.S.C. 103(a) as being unpatentable over WOLFE 
(U.S. 5,151,159) in view of TAKEDA (U.S. 6,264,721). 

The above discussion of WOLFE is incorporated herein by reference. 

WOLFE does not explicitly state that the material may be iron ore or metal oxide 
and the treatment is making steel or metal in the presence of a reducing agent. 

However, TAKEDA teaches in lines 11 - 32 of column 1 that a known method or 
producing crude steel is the use of iron ore stacked with a reducing agent and heated. 

One of obvious skill in the art would, with a reasonable expectation of success, 
expect the same result if the iron ore was heated with a reducing agent in the retort 
chamber that WOLFE teaches. 

Therefore, the invention as a whole would have been prima facie obvious to one 
of ordinary skill in the art at the time the invention was made. 

Claim Rejections - 35 USC § 103 

9. Claims 1- 3, 9, 1 1-13, 16, 21, 28, 33-35 and 37 are rejected under 35 U.S.C. 
103(a) as being unpatentable over SMITH (U.S. 1,415,061). 

Regarding claim 1 , SMITH teaches in lines 25 - 50 of page 1 a furnace retort. 
The furnace retort has means for insuring and controlling the downward passage of the 
coal through or along the interior of the retort (housing), preferably comprises two 
shafts (double screw) each of which has outwardly extending members, and the part of 
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the outwardly extending members which is at the lower end of each shaft is a spiral 
(double extrusion screw) that is relied upon to control the amount of coal passing 
downwardly through the retort. SMITH teaches in lines 63 - 73 of page 1 that where a 
pair of shafts is used the shafts are preferably arranged so that the outwardly extending 
members-on one shaft overlap the outwardly extending members on the companion 
shaft (intermeshing). SMITH teaches in lines 18 - 24 of page 1 that the furnace retort 
has been designed for partial carbonization of coal. SMITH also teaches in lines 29 - 
33 of page 4 the temperature of 850 to 1200 F that the coal is subjected to (pyrolytical 
conditions). 

SMITH teaches in lines 29 - 44 of page 4 that each screw turns in the direction 
indicated by the arrow A in figure 1 (countercurrent). 

SMITH does not seem to explicitly state that the intermeshing double extrusion 
screw is defined such that two approximately parallel screw have blades such that the 
thickness of a blade is at least half the distance between two neighboring blades. 

However, it would be a matter of design choice to have blades with thickness 
such that the thickness of a blade is at least half the distance between two neighboring 
blades since applicant has not disclosed that it solves any stated problem or is for any 
particular purpose and it appears that the invention would perform equally well with the 
thickness of a blade being less than the half the distance between two neighboring 
blades.. 

Alternatively, there is no reason to believe that the apparatus that SMITH 
teaches do not have blades with thickenss such that the thickness of a blade is at least 
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half the distance between two neighboring blades. 

SMITH also does not seem to explicitly state that the two screws fit closely in the 
housing such that the material undergoing the treatment has to stay between the blades 
if the screws. 

However, it would be a matter of design choice to have the screws fit closely in 
the housing such that the material undergoing the treatment has to stay between the 
blades of the screws since applicant has not disclosed that it solves any stated problem 
or is for any particular purpose and it appears that the invention would perform equally 
well with the thickness of a blade being less than the half the distance between two 
neighboring blades. 

Alternatively, there is no reason to believe that the apparatus that SMITH 
teaches does not have two screws fit closely in the housing such that the material 
undergoing the treatment has to stay between the blades of the screws. 

Therefore, the invention as a whole would have been prima facie obvious to one 
of ordinary skill in the art at the time the invention was made. 

Regarding claim 2, SMITH teaches in lines 51 - 52 of page 1 that the shafts each 
have a body portion that are hollow (extrusion screw has a hollow shaft). 

Regarding claim 3, SMITH does not seem to explicitly state that the blade or 
blades on the hollow shaft are hollow as well. 

However, SMITH teaches in lines 51 - 52 of page 1 that the shafts each have a 
body portion that are hollow. 

It would have been obvious to one of ordinary skill in the art to use blades that 
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were hollow as well. 

The motivation to do so can be found in lines 51 - 55 of page 1 of SMITH. 
SMITH teaches that a hollow shaft would serve the same function without unduly 
increasing the weight. The same applies for the blades. 

Therefore, the invention as a whole would have been prima facie obvious to one 
of ordinary skill in the art at the time the invention was made. 

Regarding claim 9, SMITH teaches in lines 123 - 130 of page 2 and lines 1 - 2 of 
page 4 that housing has openings which vertically extend to a waste gas duct (the 
housing has one or more outlets for gasses formed and/or one or more outlets 
for products formed). 

Regarding claim 1 1 and 28, SMITH does not seem to explicitly state that the 
distance between the shaft of the screw and the housing is at least of the same order as 
the distance between two successive blades. 

However, SMITH does provide in Figure 1 a diagram where the distance 
between the shaft and the retort shell is in the same order as the distance between the 
neighboring blades of the two shafts and wherein the distance between the shaft and 
the housing is larger than the distance between two successive blades. Two 
successive blades has been interpreted as blades of both shafts. 

Therefore, the invention as a whole would have been prima facie obvious to one 
of ordinary skill in the art at the time the invention was made. 

Regarding claim 12, SMITH teaches a screw in figure 3 and in lines 26 - 38 of 
page 2 shafts in which the major part of the outwardly extending members on the shafts 
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are in the form of arms or paddles (internals) 

Regarding claim 13, SMITH teaches in lines 25 - 29 of page 1 that the furnace 
retort is constructed so as to have a vertically extending tubular inner wall or retort shell. 
The furnace itself would serve as the outer wall (double walled) 

Regarding claim 16, SMITH teaches in lines 18 - 24 of page 1 that the furnace 
retort has been designed to eliminate a part of the volatile hydrocarbon content in the 
coal (coal) and in order to obtain a uniform but partially distilled coal residue. 

SMITH does not seem to explicitly state that the uniform but partially distilled coal 
residue is char. 

However, one of ordinary skill in the art would recognize what a byproduct of coal 
in a furnace would be char. 

Therefore, the invention as a whole would have been prima facie obvious to one 
of ordinary skill in the art at the time the invention was made. 

Regarding claims 21 , 33, and 34, SMITH teaches in lines 29 - 34 of page 4 that 
the temperature in the retort is approximately 850 to 1200 degrees F. The maximum 
temperature of 1200 degrees F is about 648 degrees C (between 300 - 1000 C, 400C 
to 700C and approximately 600 C). 

Regarding claim 37, SMITH does not seem to explicitly state the screw extruders 
cannot be substantially horizontal. It would be a matter of design choice to lay the 
apparatus that SMITH teaches such that the screw extruders are substantially 
horizontal to the ground. 
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Therefore, the invention as a whole would have been prima facie obvious to one 
of ordinary skill in the art at the time the invention was made. 

Claim Rejections - 35 USC § 103 
10. Claims 5, 6, 7, 8, 10, 27 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over SMITH (U.S. 1 ,41 5,061 ) in view of BAILEY (U.S. 3,1 78,361 ) 

The above discussion of SMITH is incorporated herein by reference. 

SMITH does not seem to explicitly state that the blade of the shat has a variable 

pitch. 

However, BAILEY teaches in lines 48 - 56 of column 1 an apparatus that 
comprises a housing having proper bearings for two intermeshing screws driven in the 
same direction and an overlying feedback screw driven in an opposite direction. The 
invention is taught in lines 9 - 14 of column 1 to be related to carbonization of coal ore 
more particularly to apparatus for carbonizing coal into char or coke. BAILEY teaches 
in lines 18 - 28 of column 2 that the pitch can be varied either uniformly or non- 
uniformly. 

It would be obvious to one of ordinary skill in the art to use BAILEY method of 
varying the pitch of the blades on the shafts that SMITH teaches. 

The motivation to do so can be found in lines 22 - 25 of column 2. BAILEY 
teaches that carrying the pitch of the blades allows any desired proportion of the 
material to be lifted up. 

Regarding claims 6, 7, and 27 SMITH does not seem to explicitly state a blade 
with sections of alternating short pitch and long pitch or a blade having one section 
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having a short pitch and one section having a long pitch. 

However, BAILEY teaches in lines 18 - 25 of column 2, screws having a 
uniformly decreasing pitch from right to left. The screws may be divided in half and the 
right half of the screw is considered to be a section having a long pitch and the left half 
of the screw is considered to be a section having a short pitch. The blade would then 
have an alternating long and short pitch. 

It would be obvious to one of ordinary skill in the art to use the blade with the 
alternating pitch that BAILEY teaches on the shaft that SMITH teaches. 

The motivation to do so can be found in lines 15 - 22 of column 2 of BAILEY. 
BAILEY teaches that screws with decreasing pitch would be able to feed back a greater 
proportion of the advancing material, in the case of certain high volatile coals. 

Therefore, the invention as a whole would have been prima facie obvious to one 
of ordinary skill in the art at the time the invention was made. 

Regarding claim 8, each blade is also broadly interpreted to be a kneading 
element. Therefore, each pitch would have a kneading element present between the 
shaft of the extrusion screw and the housing. 

Regarding claim 10, SMITH teaches in structure of the retort chamber in figure 1 . 
Its shown that each section of the extrusion screw having a blade with a pitch has an 
outlet for the gases formed. Therefore, each blade with a long pitch would also have an 
outlet for the gases formed. 



Application/Control Number: 10/529,945 Page 17 

Art Unit: 1797 

Response to Arguments 

1 1 . Applicants' arguments, see pages, filed 05.06.2009, with respect to the 
rejection(s) of claim(s) 1 - 35 under the combination of references WOLFE, COX, 
TAKEDA, SMITH and BAILEY have been fully considered and are persuasive. 
Therefore, the rejection has been withdrawn. However, upon further consideration, a 
new ground(s) of rejection is made in view of WOLFE. Applicants argue that the 
thickness of a blade when compared to the thickness between adjacent blades is a 
determining factor for an efficient mixing of the coal. Applicants further argue that the 
intermeshing blades fitting closely in the housing is a factor for efficient mixing of the 
coal. Examiner disagrees. Lines 1 1-26 of page 2 teach that it is the use of counter 
rotating screws that provide efficient mixing when compared to a single screw. Absent 
evidence to the contrary, there is no reason to believe that the thickness of blades when 
compared to the thickness adjacent lades and the blades fitting closely in the housing 
are not simply design choices. Furthermore, applicants argue that the retort chamber of 
WOLFE seems to have free space and therefore not comparable to the retort chamber 
of the present invention. Examiner disagrees. "Fitting closely" does not suggest that 
there is no free space in the retort chamber. 

Conclusion 

1 0. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to MING CHEUNG PO whose telephone number is 
(571)270-5552. The examiner can normally be reached on 9:00 - 4:00. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Glenn Caldarola can be reached on (571)272-1444. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Ellen M McAvoy/ 

Primary Examiner, Art Unit 1797 

Ming Cheung Po 
Patent Examiner 



